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The influence of obstacle distribution on the flow characteristics of
ultrafine dry powder extinguishing agent in confined space
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Abstract: In order to study the influence of obstacle distribution on the flow characteristics of ultrafine
dry powder fire extinguishing agent in confined space, a fluent software was used to establish a two-
dimensional transient simulation model of gas-solid two-phase flow in the confined space after the
release of ultrafine dry powder extinguishing agent, and the spatial flow characteristics of ultrafine dry
powder were simulated under the conditions of different layers of obstacles and spatial locations. The

results show that both the layer number and distribution of obstacles have a more significant influence
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on the spatial flow and distribution of ultrafine dry powder. In the early stage of spraying, the
concentration of the area under the middle obstacle is significantly lower than that of the other
obstacles, while the side obstacles have a more significant influence on the time required to reach the
fully submerged fire extinguishing agent in the space. The number of layers of obstacles has a
significant influence on the total flooding state of ultrafine dry powder fire extinguishing agent, single-
layer obstacles to a certain extent is conducive to speeding up the confined space to achieve the state of
total flooding of fire extinguishing agent, while multi-layer obstacles is just the opposite, and with the
increase in the number of layers of obstacles, the longer the time required to reach the state of total

flooding.

Key words: ultrafine dry powder; spatial flow; obstacle distribution; gas-solid two-phase flow;

concentration distribution
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